In the present paper, we identified landscape typologies in the "Iron Gates" Natural Park from Romania and assessed their dynamic starting with 1990 to 2006. We evaluated the dynamic of landscapes based on land use and land covers changes as extracted from the Corine Land Cover databases. We found no major modifications in the distribution of landscapes, only 4.4% of the study area recording changes. Forestry landscapes have the highest ratio of change (on 1.5% from the total surface of the park), with significant decreases also recorded in landscapes of shrub and rare vegetation, as well as mixed agricultural landscapes. Among the active transformation processes, forestation (on 45% of the modified surface) and agricultural activities (20%) recorded the highest distribution.
INTRODUCTION
According to the European Landscape Convention (Council of Europe, 2000) , the landscape designates parts of a territory perceived by the population; its characteristics being a result of actions and interactions between natural and human factors. Landscapes contribute to sustainable development and human well-being, with its recognized functions as the social, cultural, economic or ecological ones (Prieur, 2006) . Landscapes spatial and temporal dynamic represents subjects of interest for researchers at different spatial scales (Niculae, 2012) .
In protected areas, landscapes are considered a component of the natural material heritage (Grigorovschi et al., 2007) , with its complexity and characteristics determined by the interaction of three main components: abiotic potential (as a support for the other two), biodiversity and cultural diversity Pătru-Stupariu, 2011; Toma, 2008) . The landscape is seen as a materialization of the natural capital and present land use (Feranec et al., 2002) , representing a symbolic element of social dialogue between communities through its connections at diverse spatial and temporal scales (Faburel et al., 2012) .
In analysing landscape dynamic the CLC database, aerial images and existing maps represent important data sources as the land use is one of the most used indicators (Feranec et al., 2002) . Monitoring the changes in land uses and land covers of a certain territory represents an important instrument in assessing the manner to which policies and public measures influence the use of natural resources by the population (Thiha and Honda, 2007) . Changes in land uses are determined by the intensification of certain land-use forms, whilst changes in land cover relate both to their conversion (changing into another class) and modification of the characteristic conditions (Coppin et al., 2004) .
In Romanian protected areas with large surfaces (national and natural parks, Natura 2000 sites), landscapes represent an important component as they integrate patrimonial values of natural or cultural elements. Landscapes represent elements conferring identity, individuality, and often uniqueness to protected areas of national interest which contribute to the protection and conservation of landscape structures and functionality. The identification of defining elements of landscapes and their typologies represents an essential instrument in analysing their spatial and temporal dynamic. In addition -in the case of protected areas -it represents a tool for developing an adequate landscape management, useful both to protected areas managers and spatial planners at local or regional scales.
The aim of our study is to analyze, landscape dynamic in the "Iron Gates" Natural Park from 1990 onwards. The objectives of our paper are: a) identifying landscape typologies in the "Iron Gates" Natural Park, and b) evaluating the spatial and temporal dynamic of landscape typologies in the study area in the period of significant social and economic changes, and to return to a private properties regime and establishment of the protected area.
MATERIAL AND METHODS
The "Iron Gates" Natural Park was established through Law 5/2000 regarding the National Planning Framework, Section III -protected areas (Guvernul României, 2013) . According to the IUCN classification, the "Iron Gates" Natural Park corresponds to category V, being a protected area managed especially for landscape conservation and recreation (IUCN, 2014) . Located in the south-western part of Romania (Pătroescu and Rozylowicz, 2000) , the "Iron Gates" Natural Park is circumscribed by the Caraş-Severin and Mehedinţi counties (Cucu et al., 2012) , overlapping for the most parts the Locvei, Almăj and Mehedinţi mountains, and the Mehedinţi Plateau (CCMESI, 2002).
The area is characterized by a high biodiversity and geologic complexity, and by the presence of numerous cultural vestiges, all revealing the existence of a scientific and landscape heritage of international importance (Matacă, 2005) .
The "Iron Gates" Natural Park is placed in the temperate continental climate area with Mediterranean influences (Bazac and Moldoveanu, 1996; Pătroescu et al., 2005) . Annual temperatures are 11.5°C in Moldova Nouă and Șvinița, and 11.6°C in Drobeta Turnu Severin, while precipitations are between 559 mm in Orșova and 800-1,000 mm in Moldova Veche (Bazac and Moldoveanu, 1996; Matacă, 2005) .
The diversity of soils present in the study area plays an important role in the structure and functions of both ecosystems and landscapes.
The vegetation is represented especially by forest ecosystems together with associations of shrubs, pastures, and ruderal elements. A specific element of the "Iron Gates" Natural Park is the presence of Sub Mediterranean vegetation (Călinescu and Iana, 1964; CCMESI, 2002; Pătroescu and Rozylowicz, 2000) which projects in the physiognomy of landscapes present in the area. Of special interest are the formations known as "șibleac" -association of thermophile shrubs specific to the Danube Gorge (Călinescu and Iana, 1964; Pătroescu and Rozylowicz, 2000; Matacă, 2005) .
The "Iron Gates" area is characterized by the presence of a high number of vascular plants (with 1,749 species and 120 different subspecies present in the park, they spread over 570 genus and 131 families, accounting for approximately 50% of the total species in Romania), of which Mediterranean and Sub Mediterranean species are represented by 217 taxon (Matacă, 2005) .
Methods used in identifying landscape typologies in the "Iron Gates" Natural Park
We realized the identification of landscape typologies based on aerial images, existing maps and field researches. The first stage was represented by the identification of elements characterizing the composition of landscapes. The identification and classification of landscapes from the "Iron Gates" Natural Park is a complex process, with diverse criteria of functional, structural, spatial, temporal, and aesthetic nature used in delineating landscape types and subtypes (Ciocănea, 2013) .
For the structural characteristics we used the morphological criteria expressed by the form, type and texture, but also included elements, either of natural or anthropic origin (Ciocănea, 2013; Drăguţ, 2000) . We delineated the functional characteristics based on the functions identified in the field, while for the spatial-temporal characteristics of anthropic landscapes we considered the form, geographic position, and territorial expansion (Ciocănea, 2013; Jucu, 2010) .
We constructed the landscape typologies based mainly on the land use and land cover, which we considered to directly project on categories of natural landscapes, especially agricultural and forest landscapes (Niculae, 2012) . In delineating anthropic landscapes we used two main aspects: economic criteria (agricultural and industrial activities) and socialdemographic criteria (based on the number of inhabitants and the type of settlement -urban or rural) (Niculae, 2012; Perşu and Nancu, 2009; Vert, 2001 ).
Analysis of landscape dynamic in the "Iron Gates" Natural Park
We evaluated landscape dynamic in the "Iron Gates" Natural Park based on the spatial database established by the European Environmental Agency (EEA) in the framework of the CORINE LandCover (CLC) project. We selected spatial data in a raster format and a 100*100 meters resolution for the years 1990 and 2006 (data available at the links http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-1990-raster-3 and http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster-3). Using Arcgis 9.3 we projected the initial data in the Stereo 70 system keeping the 100*100 resolution. Based on the data we obtained land use and land cover maps (Figs. 1 and 2) specific to the study area. Based on the situations identified in the field and the objectives of our study, we reclassified the 19 classes resulting from CLC data level III (both for 1990 and 2006) into 10 classes (Tab. 1), each with a corresponding code from one to 10. The resulting land use and land cover classes are corresponding to the main categories of landscapes identified in the "Iron Gates" Natural Park.
To evaluate the similitudes between the reference map and the compared one (Geri et al., 2010), we calculated the kappa coefficient of Cohen (KIA) (Cohen, 1960 (Cohen, , 1968 for the main land uses and land cover in the "Iron Gates" Natural Park, as well as for the entire study area (Rosenfield and Fitzpatrick-Lins, 1986 ).
Based on the CLC databases, we identified and prioritized the main processes of transformation in the study area (Niculae, In order to analyze land use dynamic that influence the dynamic of landscapes in the "Iron Gates" Natural Park, we delineated six transformation processes (Feranec et Based on the transition matrix above, we quantified the surface for each process of transformation and their proportion (both to the total area of the "Iron Gates" Natural Park and to the total surface that has been modified). 
RESULTS AND DISCUSSION
Categories of landscapes identified in the "Iron Gates" Natural Park In the "Iron Gates" Natural Park we identified two main landscape types (Fig. 3) .
A. Natural landscapes determined by physical and geographical characteristics
Based on the differences regarding qualitative and quantitative aspects of elements included in the natural landscapes, we were able to differentiate two subcategories (CCMESI, 2014; Niculae, 2012): a) natural landscapes induced by the structural and petrographic relief, and b) landscapes imposed by the physiognomy and distribution of vegetation.
Landscapes determined by the structural and petrographic relief represent real elements of the natural heritage and include the following subcategories: mountain peak landscapes, tectonic and sedimentary basin landscapes, meadow landscapes, terraces landscapes, and the Danube Gorge landscape (Fig. 4A) .
Landscapes dominated by vegetation elements include forest landscapes distributed in the mountainous units, the forested grasslands (on small surfaces and with increase fragmentation), and the specific landscape of the "Iron Gates" Natural Park of the vegetation formation known as "șibleac" (Fig. 4B) 
B. Anthropic landscapes
Using the economic and social-demographic criteria, we identified in the "Iron Gates" Natural Park the following subtypes of anthropic landscapes (CCMESI, 2014): a) agricultural landscapes, b) industrial landscapes, and c) landscape of rural and urban settlements.
Agricultural landscapes determined by the main land uses are represented by subtypes as the landscape of closed cultivated lands (Figs. 5A and 5B), orchard landscapes, agropastoral landscapes specific to mountainous and basin areas, and mixed agricultural landscapes.
Considering the social-demographic criteria, we identified the following subtypes: urban landscapes (Orșova, Moldova Nouă), landscape of small villages (Cârșie, Zăsloane, Eibenthal, etc.), landscape of medium villages (Gornea, Pojejena, etc.) and the landscape of large villages (Eșelnița, Berzasca, Coronini, etc.).
A B 
Landscape dynamic in the "Iron Gates" Natural Park
Following the cross-tabulation analysis using ArcGis 9.3, we obtained a transition matrix (Tab. 3) which presents the value for each process of transformation, therefore representing a strong measurement of the spatial and temporal dynamic of landscapes in the "Iron Gates" Natural Park.
The quantification of changes in land use and land cover classes allowed us to record areas where the surfaces increased or reduced for each of the 10 landscape categories, and to establish the modification rates of their total surface (Tab. 4).
A number of six classes recorded surface increases in the 1990-2006 periods, while the total surface in the case of three classes reduced. Only the surface of mineral extraction and dump sites remained constant for the analyzed period.
Orchards and vineyards recorded the most significant increases (+687 ha, ~93%), followed by the lands occupied by industrial activities (+86 ha, ~69%), built up surfaces (+87 ha, ~6%), and forest surfaces (+1884 ha, ~2.3%).
Significant decreases were recorded by the class of shrubs, rare vegetation and natural grasslands (-2254 ha, ~22%), and the class of mixt agricultural lands (-760 ha, ~11.5%).
The surface that suffered no modifications in the analyzed period is of 122,502 ha, representing ~95.6%, while the modified surfaces represent 5,696 ha (~4.4%). (Cohen, 1960; Cohen, 1968 ) and a high concordance (0.80 < KIA < 1.00) (Altman, 1991) .
The existing relationships between the six processes of transformation (PT1-PT6) and the classes derived from the CLC level II database allowed us to establish the matrix of transformations (Tab. 5) recorded for each land use and land cover class in 1990-2006.
Based on the correlation between the values from the transition matrix (resulted from the comparison of the two data sets) and the matrix of transformation processes among the land use and land cover classes, we calculated the percent of surfaces affected by the main processes of transformation (PT1-PT6) in relation to the total surface of the "Iron Gates" Natural Park and the total modified surface (Feranec et al., 2010 ) (Tab. 4). Table 5 : Matrix of transformation processes among the land uses and land cover Table 6 : The main processes of transformation identified in the "Iron Gates" Natural Park; * Percent calculated from the total modified surface; ** Percent calculated from the total surface of the "Iron Gates" Natural Park.
Processes Changes in land use and land cover represent an important indicator in evaluating the dynamic of landscapes (Feranec et al., 2002) we identified in the "Iron Gates" Natural Park. The main categories of landscapes represent elements of the natural and cultural heritage that increase the value of this protected area of national, regional and worldwide interest. Natural landscapes determined by the physical and geographical characteristics, together with the anthropic landscapes generated by social and economic factors, represent an important element that was considered in the establishment of the protected area regime.
The characteristics of the relief and land cover generate a high proportion of surfaces covered by forests; therefore, forest landscapes are dominant in the "Iron Gates" Natural Park, being accompanied by the agricultural and agro-pastoral landscapes.
Landscapes of urban and rural settlements are present along the Danube and on its tributary valleys, but also on the mountainous plateaus where the morphometric characteristics of the relief represented a favourability factor in the historical evolution of settlements.
Elements of the material and immaterial heritage (Schreiber et al., 2008 ) supplement the typologies of identified landscapes increasing the personality of local communities from the "Iron Gates" Natural Park.
The dynamic of landscapes determined by the land use and land cover did not record significant changes in the analyzed interval (with modification on only ~ 4.4% of the total surfaces), sustained also by the value of the KIA index (0.93) representing reduced spatial modification of landscapes in 2006 compared to 1990.
The highest surface increases were recorded for forest landscapes, orchards, and agropastoral landscapes with pastures. Having a protected area status, the "Iron Gates" region benefits from a high degree of protection and conservation, measures that directly target forest landscapes. In the "Iron Gates" Natural Park forest surfaces have increased either through natural regeneration, or anthropic plantations for increasing the naturalness or fixating degraded lands.
Surfaces occupied by shrubs and rare vegetation, corroborated with mixed agricultural uses (heterogeneous), recorded significant decreases in surfaces, in the favour of forest surfaces for the expansion of pastures, or by the development of residential and industrial areas required for satisfying the human needs (Niculae and Pătroescu, 2011). Previous studies (Cucu et al., 2013) have revealed that the most aggressive threats to the protected areas at "Iron Gates" Natural Park are represented by industrial activities, different pollution, and human impact.
Values extracted from the Corine Land Cover model are different than those obtained from statistical data existing at county and national level. These differences are generated mainly due to data interpretation and the methodology of classification for different land uses and land covers established the European Environmental Agency (Feranec et al., 2000) .
According to the management plan of the "Iron Gates" Natural Park -approved by the Romanian Government in December 2013 (Guvernul Romaniei, 2013) -residential, industrial, and resource exploitation spaces have expanded especially in the sustainable development zone as established by the present legislation.
Our research on the processes of transformation in the "Iron Gates" Natural Park showed that forestations (either by human actions or natural causes) have the highest proportion (~ 2% of the total area and ~ 45% of the surface modified between 1990 and 2006). In addition, the increase of agricultural activities was present on ~ 0.9% of the park area (~ 20% of the surface modified between 1990 and 2006). These values have been generated particularly by the dominance of rural communities in the park and by the relief conditions favouring these types of economic activities.
CONCLUSIONS
In the framework of present environmental, social, and economic changes, landscapes are generally confronted to an accelerated dynamic. This is not the case in the "Iron Gates" Natural Park, where the protected area regime and the characteristics of social and economic elements determined changes in fewer than 5% of the total surface of landscapes.
The typologies of landscapes identified in the "Iron Gates" Natural Park can serve as support for both future studies and public administration. Our analysis represent a model for the dynamic of landscapes which can be improved by adding data of a better special resolution or integrating the view of residents as an important element in landscape evaluation.
